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A photograph takenofthetrailing/Earthedge ofthe Long Duration
Exposure Facility(A03)duringtheSTS-32 retrievalmission.The arrows
placedon thephotographshow the locationofclamps usedtohold
experiment traysinplaceduringtheirexposureinlow-Earthorbit.
The circlesorround patcheson some oftheclamps are testpaintcoupons.
Severalpossessimpactcratersbut,becauseofsurfacecontamination
impact residues,thesewere notcharacterizedhere ............................
Thisdiagram illustratesthenumbering scheme usedtolabelLDEF
experimentsby Bay and Row location.LDEF was a cylinder-shaped
satellitewithRow IbeingadjacenttoRow 12,Bay A beingon the
Earth end,and Bay F positionedon thespacefacingend. While inorbit,
Row 9was intheram directionortheleadingedge,withRow 3being
on thetrailingedgeofmotion. Clamps examined forthisreportare
designatedby darkfill .....................................................
Thisschematicillustratesthenumbering planand positioninglayout
oftrayclampsand boltholeson theLDEF satellite.The boltholelocations
helptoaligntheclamp tofindthelowerleftorientationcorner(0,0) ............
Secondaryelectronimage ofseveralimpact-likeflawsdetectedon theclamp
surface.Featureslikethesearequiteabundant and arethoughttobe flaws
acquiredduringthemanufacturingand handlingoftheclamps ................
Thisverylow velocityfeatureissimilartothatinfigure3. During high
magnificationopticalexamination,thisspecimenappeared tobe a typical
hypervelocityimpactcrater.SEM examinationdetermineditsprobable
origintobe a handlingflaw .................................................
Surfaceflawsfrom chromic-anodizationwere alsopresenton many ofthe
clamps. The chemistryofsuchaflawshows highlevelsofSi,Mg, Cl,and
S,which areeasilyrecognizedby SEM/EDX analysis ..........................
An example ofa linear,repetitive-typeatternthatoccurredduringthe
fabricationorpreflighthandlingofclampsand otherLDEF hardware[11 ........
Many oftheimpactsanalyzedby SEM/EDXA had no residuedetected.
These impactfeaturesarecategorizedasbeingunknown inorigin.During
analysis,no peaksabove background werediscernible;onlythetypicalclamp
materialswere present.Thisspectrum illustratesthetypicalcompositionof
impactswithnodetectableresiduefound .....................................
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Figure Page
9 Histogram illustratingthedeterminedimpactortypeversustheimpactcrater
diameter.Samples listedasbeingcontaminatedcontainsignificantamounts
offoreignmaterialand projectileremnants thatarenoteasilyidentified........ I0
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Introduction
The Long Duration Exposure Facility(LDEF) was placed in low-Earth orbit(LEO) in 1984
and was recovered 5.7 years later.The LDEF hosted severalindividual experiments that were
specificallydesigned tocharacterizecriticalaspectsofmeteoroid and debris environment in LEO. It
was realizedfrom the beginning, however, that the most efficientuse ofthe satellitewould be to
examine the entiresurfacefor impact features. In thisregard,particular interesthas centered on
common exposed materials that faced inallLDEF pointing directions.Among the most important of
these materials has been the tray clamps. Therefore, inan efforttounderstand the nature ofpartic-
ulatesinLEO and theireffectson spacecrafthardware better,we are analyzing residues found in
impact featureson LDEF tray clamp surfaces. This catalogpresents alldata from clamps from Bay
B ofthe LDEF. NASA Technical Memorandum 104759 (published March 1993) has cataloged
impacts that occurred on Bay A. Subsequent catalogs willinclude clamps from succeeding bays of
the satellite.
All LDEF experiment trays were held in placeby a seriesofaluminum clamps (fig.1). Each
clamp had an exposed area ofapproximately 58 cm 2. One-half ofthe LDEF tray clamps have been
archived at the NASA/Johnson Space Center (JSC) by the Meteoroid & Debris SpecialInvestigation
Group (M&D SIG). These archives are availablefor study by qualified investigators.For more in-
formation regarding these materials,contact the JSC Curatorial Facility.The remaining halfofthe
clamps are being studied by the LDEF Materials Space InvestigationGroup.
Optical scanning ofclamps---beginning with Bay A Row 01 and working through the entire
satellite--isbeing documented in the FacilityforOpticalInspection of Large Surfaces (FOILS) at
JSC tolocateand document impact features that are as small as 30 microns. These impacts are then
examined by scanning electron microscopy/energy dispersiveX-ray analysis (SEM/EDXA) tochar-
acterizefurtherthose features that contain appreciable impactor residue. Based upon the bulk
composition ofthose residues and using criteriadeveloped atJSC [2],we have made a preliminary
discrimination between micrometeoroid- and space debris-containingimpact features. These data
are in a catalogformat that includes (1)an opticalphotograph ofeach clamp, (2)a secondary electron
image ofthe impact, (3)associated parameters such as impact feature size,(4)an EDXA plotof the
residue,(5)impactor origin(ifapplicable),and (6)a curatorialnumber that willfacilitaterequests
forspecificimpact features by interestedinvestigators.All resultsare being input into the M&D
SIG computerized database, which documents allLDEF meteoroid and debris resultsand isacces-
sibletoinvestigatorsvia SPAN, Internet,or modem. [2]
LDEF Tray Clamps
LDEF experiment trays were held in place by a seriesofchromic-anodized aluminum
(6061-T6) clamps (fig.2). Eight clamps were used toattach the experiment trays on each ofthe
12 sidesofthe LDEF, while experiment trays on the Earth and space ends were held inplace by
12 clamps. Each clamp was fastened tothe spacecraftframe using three stainless-steelhex bolts.
Clamps exposed an area ofapproximately 58 cm 2each (4.8cm × 12.7 cm x 0.45 cm, minus the
boltcoverage). All 774 LDEF clamps were surveyed forimpact featuresgreater than 0.5 mm in
diameter during experiment tray deintegration at the NASA/Kennedy Space Center. Some 337
out of774 LDEF tray clamps have been archived by the M&D SIG in the Curatorial Facilityat JSC
and are available forscientificexamination by qualifiedindividuals.
A clamp numbering scheme was devised that would provide hardware locationinformation
with respecttoitspositionwithin a particular bay (fig.2). From the labeling scheme, itcan be seen
that a clamp occupying position1 ofBay A02 would be identifiedby the labelA02-C01, with A02
indicating the experiment location of Bay "A" and Row "02", and with C01 interpreted as "C" for
the clamp and "01" being the clamp number. Each clamp uses a Cartesian coordinate system to
reference impact locations on exposed surfaces. The X and Y coordinates were measured in milli-
meters using a standard origin assigned by the M&D SIG at the lower left corner of each clamp
(fig.3).
Results
Each ofthe clamps was opticallyscanned. All impact features greater than 40 microns (and
some as small as 30 microns) were labeledand theirpositionwas documented. After scanning, an
opticalphotograph was taken ofthe clamp illustratingeach ofthe impact features locatedoptically.
Clamps that contained no detectableimpact features are not included inthiscatalog. These clamps
are B02-C05, B03-C01, B03-C06, B03-C08, and A04-C01, which are stillavailabletoindividualsfor
further analysis. SEM/EDXA was then conducted on each feature thathas been identifiedoptically.
Not allfeatures identifiedare high-velocityimpacts. In some cases,because ofresolutionlimits
during opticalinspection,clamp manufacturing flaws,handling flaws,and contamination spots were
mistakenly identifiedas impact features. During SEM/EDXA analysis,these features were properly
identifiedand labeledas such (figs.4 through 7). These features includecratersand pitscaused
during the manufacturing and handling ofthe clamps. When clamp edges were ground smooth,
abrasivegritcouldbecome trappedbetween theclamps when theywere stackedone on topofthe
other.Movement causedthesegrainstorolland leavetracksand pits.[I]The secondaryelectron
images were obtainedat30 deg from normal. Because theinitialintentofthissurveywas toidentify
onlythoseimpactsthatcontainedlargeamounts ofmicrometeoriticresidue,a minimal amount of
timewas spentanalyzingforsmallorunobviousprojectileremnants. The EDX spectraobtained
were qualitativebutservedtoprovidea basicclassificationfeither"natural"or"manmade" for
residues,althoughmany oftheimpactsareclassifiedashavingno definiteorigin.Clamp impacts
thathave no detectableresiduesby techniqueswere usedtodisplayacompositiontypicalofthe
clamp aluminum alloy.Although theexactcompositiondifferedslightlyfrom example toexample,
thesespectrawere recognizablythesame. For thisreason,astandardclamp aluminum alloy
spectrum isdisplayedinfigure8.Throughout thecatalog,featurescontainingno detectableresidue
willreferencethisspectrum.The criteriausedtodetermineimpactororiginaredescribedatlength
inanotherpublication.[21Figure9summarizes thesurveyresidueclassificationresultsforour
clamp analysesinhistogramform. We believethatfurther,more detailedanalyseswillundoubtedly
uncoverevidenceofimpactorresiduesinmany ofthepresentlyunclassifiedimpactcraters.The
supportofsuch subsequentanalysesisour primary objectiveinpublishingthiscatalog.A factor
hinderingour analysesisthefactthattheclamps have allbeen anodized,aprocessthatdepositsa
surfacelayerofSi,Mg, and S---allofwhich are importantelements forthediscriminationofnatural
from manmade materials.Thiscontaminationhas been properlyconsideredasbackground,but in
many instancesitspresencemakes characterizationoftheresiduesextremelydifficult.
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FIGURE1. A photographtaken ofthetrailing/EarthedgeoftheLong DurationExposure
Facility(A03)duringtheSTS-32 retrievalmission.The arrowsplacedon thephotograph
show thelocationofclamps usedtoholdexperimenttraysinplaceduringtheirexposureinlow
Earth orbit.The circlesor round patcheson some oftheclampsare testpaintcoupons. Several
possessimpactcratersbut,becauseofsurfacecontaminationimpactresidues,thesewere not
characterizedhere.
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FIGURE 2. Thisdiagram illustratesthenumbering scheme used tolabelLDEF experiments
by Bay and Row location.LDEF was a cylinder-shapedsatellitewithRow Ibeingadjacentto
Row 12,Bay A beingon theEarthend,and Bay F positionedon thespacefacingend. While in
orbit,Row 9 was intheram directionortheleadingedge,with Row 3beingon thetrailingedge
ofmotion.Clamps examined forthisreportaredesignatedby dark fill.
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FIGURE 3. This schematic illustrates the numbering plan and positioning layout of tray
clamps and bolt holes on the LDEF satellite. The bolt hole locations help to align the clamp to
find the lower left orientation corner (0,0).
FIGURE 4. Secondary electron image of several impact-like flaws
detected on the clamp surface. Features like these are quite abundant
and are thought to be flaws acquired during the manufacturing and
handling of the clamps.
FIGURE 5. This very low velocity feature is similar to that in figure
3. During high magnLfication optical examination, this specimen
appeared to be a typical hypervelocity impact crater. SEM examina-
tion determined its probable origin to be a handling flaw.
FIGURE 6.Surfaceflawsfrom chromic-anodizationwere alsopresent
on many oftheclamps. The chemistryofsuch aflawshows highlevels
ofSi,Mg, CI,and S,which are easilyrecognizedby SEM/EDX
analysis.
FIGURE 7. An example ofa linear,repetitive-typeatternthat
occurredduringthefabricationorpreflighthandlingofclampsand
otherLDEF hardware.[I]
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FIGURE 8. Many ofthe impacts analyzed by SEM/EDXA had no residue detected. These
impact features are categorized as being unknown inorigin. During analysis,no peaks above
background were discernible;only the typicalclamp materials were present. This spectra
illustratesthe typicalcomposition ofimpacts with no detectable residuefound.
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FIGURE 9. Histogram illustratingthe determined impactor type versus the impact crater
diameter. Samples listedasbeing contaminated contain significantamounts offoreign
material and projectileremnants that are not easilyidentified.
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A1, I _ J
10 d---_ II
--4
8J
6
_
* l J L L I * : * [ : * , I
]Fe
2_ l
_Rj Fe
2 4 6 8 10
Range (keV)
B06-C03, 003
A-49
CLAMP IMPACT XCoor
NO. NO. (ram)
YCoor
(mm)
DIAMETER
(_m)
B06-C04 001 3 9 360
002 14 67 110
003 46 104 200
004 46 74 190
005 44 62 80
006 38 21 100
COMMENTS
(origin)
UNKNOWN
PAINT
MICROMETEORITIC
UNKNOWN
UNKNOWN
MICROMETEOR/TIC
%
A-50
Counts
I
4
1
4
1
2q
1
1
1
I
1
I
01
2(x10 )
, , I , , I I , , i I , , i I
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
2 4 6 8
Range
B06-C04, 001
I I i ]
' ' I
10
( keV )
A-51
2
Counts (xlO )
A1
, , I , , J i
B06-C04, 002
K
r
I
8 lO
RanEe (keV)
i_,- c6"_
.902-
A-52
3
Counts (xlO )
A1
0
S
2
B06-C04, 003
K Ca
4
F'e
6 8 I0
Range (keV)
A-53
Counts
I
°
i
i
_
2(xlO )
, , I , j I I L I , I , t x I a ,I I
.
°
1-
.
°
0 1
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEX'I)
2 4 6
B06-C04, 004
8 tO
Range (keV)
oo_
A-54
2Counts (x]0 )
, i , I , , , I i , , I , , , I ! I , l
_
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
' ' ' I ' ' ' I ' ' ' I ' ' ' I '
2 4 6 8
RanEe
B06-C04, 005
' ' I
10
(keV )
_D_,- _o_ 005
A-55
2
Counts (X]O )
R!L L_ ..... :__1_ I I
B06-C04, 006
F
I
L
i
I
i
F
8 I0
Range (keV)
A-56
CLAMP IMPACT XCoor YCoor
NO. NO. (mm) (mm)
B06-C08 001
OO2
003
18
19
27
83
16
10
DIAMETER
(,urn)
70
90
4O0
COMMENTS
(origin)
UNKNOWN
UNKNOWN
MICROMETEORITIC
A-57
2Counts (xlO )
J L i I , I J I , J i I i i ] I s I !
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA 1N TEXT)
0
' ' ' I ' ' ' I ' ' ' I ' ' ' I '
2 4 6 8
Range
B06-C08, 001
' ' I
10
( keV )
Counts
t
1
ZH
1
1
0 I
2(xlO )
I l l I i K I , , I I , : i I
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
' ' ' I ' ' ' I ' ' ' I ' ' ' I '
2 4 6 8
Range
B06-C08, 002
! I I
, i l
10
( key )
a;o_- ("o_ "_o 7..
A-59
3
Counts ( xlO )
A1
I J, 1 --]- - _ -l---
t
1
0
J. L , i , I ______L__h [ l i L._._i__
-"R
r
2 4 6 8
B06-C08, 003
' ' I
I0
Range (keY)
- Co£ 0o3
A-60
CLAMP IMPACT XCoor
NO. NO. (mm)
YCoor
(mm)
B07-C01 001 118 47
002 81 20
003 24 27
004 35 24
005 106 37
006 87 4
DIAMETER
(_m)
COMMENTS
foriein)
7OO
160
150
I00
160
6O
MICROMETEORITIC
UNKNOWN
STAINLESS STEEL
NOT AN IMPACT
MICROMETEORITIC
NOT AN IMPACT
COt"
_o "T-Co}
A-61
2
Counts (xl0 )
AI
J I .
I
I!
A-62
2
Counts (×10 )
! ! l
_
m
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
0
2 4 6 8
Range
B07-C01,002
' ' I
I0
(keV )
6_7 - CO_
2
Counts (xl0 )
R1
I0 - iII I
8 _
6
4
i I i i I
Fe
I ' ' ' I ' ' ' I
2 4 6
B07-C01, 003
l i l L l
8 I0
Range (keV)
003
A-64
2
Counts (xlO
R!
• i i i i
54
4
1 "I
I
0 _t T
)
i
! o.
Cr Hn
2 4 6
]Fe
B07-C01, 005
i ., J i J I
_f_, _--_v_r _..^_ k
8 I0
Range (keV)
o0_
A-65
CLAMP IMPACT XCoor
NO. NO. (mm)
YCoor
(mm)
B07-C03 001 2 3
002 66 2
003 I01 16
004 40 13
005 13 28
006 124 37
007 44 26
008 43 27
DIAMETER
_m)
I00
70
40
50
50
60
350
35
COMMENTS
fori2in)
PAINT
NOT AN IMPACT
NOT AN IMPACT
PAINT
UNKNOWN
NOT AN IMPACT
MICROMETEORITIC
MICROMETEORITIC
_,7 -Coj
A-66
2Counts (×10 )
RI
I I i I
i
4-
3
1
1
Zn S
2 4
Bo7-co3, 0oi
Ti
FB
, _ _ r , , 1 ' J ' 1
6 8 lO
Range (keV)
A-67
Counts (Xl0
I J i
10-
2
)
. I , I J
Ti
i [ l
Z
B07-C03, 0O4
F_
8 I0
Range (keV)
i_l- co3
A-68
Counts
L
'I
4_
!
1-
2(xl0
R1
K Ca
2 4
B07-C03, 005
L 1 L L , J L ,
Fe
6 8 10
Range ( keV )
0o_
A-69
2
Counts (xl0 )
R1 i
5
4
i
"i
i
/V.i r
0 '
I
Fe
i i ! _ 1 i
2
A . Cr N i Cu
F i , , I ' ' ' 1 ' ' ' I
4 6 8 10
RanEe (keV)
B0?-C03, 007
_l " co3 oo11'
A-70
Counts (x
A
]0J---_ ' '
6
2
0 )
I I
i
0 I J_
2
!I_ i S Fe
4 6 8 10
B07-C03, 008
Range (keY)
A-71
CLAMP
NO.
B07-C06
IMPACT
NO.
001
0O2
OO3
004
0O5
0O6
007
008
O09
010
011
XCoor
(ram)
34
42
29
4
15
37
76
87
94
95
86
YCoor
(mm)
53
8
14
17
29
33
36
30
32
27
43
DIAMETER
(_m)
170
100
130
140
40
260
120
70
150
9O
180
COMMENTS
(origin)
UNKNOWN
MICROMETEORITIC
PAINT
UNKNOWN
IRON
MICROMETEORI_C
UNKNOWN
UNKNOWN
MICROMETEORITIC
MICROMETEORITIC
UNKNOWN
A-72
2Counts (xlO )
i a , I , , i I i , , I L , , I
_
! I |
_
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEX'D
2 4 6 8
Range
B07-C06, 001
' ' I
I0
(key )
_o7 - Co(o oo (
A-73
7
Counts (
5 i i
4
N
1
,S
0 _, i
x 0 2 )
P" I i l l I I I I I i i I I I I I I
Fe
[ ' ' ' I ' ' ' I
2 4 6
B07-C06, 002
_'-_ _ -
' ' I ' ' ' I
8 10
Range (keY)
,.' f?
Counts ( x
A
A L
i
0 _ ,
2
0 )
L I I L ] [ 1 ] I 1 L l I [ [ I I J
T
F'e
2 4 6 8 I0
Range (keV)
B0?-C06, 003
oo$
2
Counts (Xl0 )
I I J I I , , f , , , I , , , I , I I
_
I _
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
2 4 6 8
RanEe
B07-C06, 004
' ' I
I0
(keV )
_7 - cob oo
A-76
2
Counts (xlO )
_
Al
I ill i I
4 6
i I
B0?-C06, 005
!
/,
8 10
RanEe (keV)
_ -CoG
B07-C06,
_07- co&,
A-78
64tt_
2
Counts (xlO )
I I ! I I , , I , I , I , , z I , I I
--4
,
-4
-4
1
1
"t
--4
J
--4
-4
-4
,"4
0 i
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
' ' ' I ' ' ' I ' ' ' I ' ' ' I '
2 4 6 8
Range
B07-C06, 007
' ' 1
I0
(keV )
P-j:)?- d o (o ool
A-79
Counts (XlO 2 )
I I I I I , , I , , , I I , l I , ! I
2
I _
0
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
Z 4 6 8
Range
BO7-CO6, 008
, , i
10
( keV )
A-80
Counts
I
(xlo
AI
l
2
)
I l , , I , + , J , * , I * ,
o
g
o
rJ
M!
,!
B07-C06,
I
Fe
ca _
S K /_
T 1 ' ' ' i _ + ' 1 ' ' ' 1 + ' _ t
2 4 6 8 10
Range (keV)
009
A-81
(_L - 7--
2
Counts (xlO )
A!
2
0
I I
B0?-C06, 010
J I i i
Fc
6 8 10
Range (keV)
A-82
(#.,¢ ¢_,_,
2
Counts (xl0 )
t I t I t I s I , l i I L , , I , I l
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
l __
' ' ' I ' ' ' i ' ' ' I ' ' ' I '
2 4 6 8
Range
B07-C06, 011
' ' 1
I0
( keV )
A-83
CLAMP IMPACT XCoor YCoor
NO. NO. (mm) (ram)
DIAMETER
(l_m)
B07.-C08 001 3 8 500
002 8 105 140
003 17 44 50
004 28 16 270
005 34 48 150
006 30 111 120
007 37 120 250
008 39 26 200
COMMENTS
(origin)
UNKNOWN
MICROMETEORITIC
PAINT
MICROMETEORITIC
UNKNOWN
UNKNOWN
MICROMETEORITIC
STAINLESS STEEL
A-84
2
Counts (×|0 ]
, , , I , j , I , , , F , , , I , ! I
_
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEAT)
__
0
' ' ' I ' ' ' I ' ' ' I ' ' ' I '
Z 4 6 8
Range
B07-C08, 001
' ' I
I0
( keV )
\
2
Counts (x]O )
Rl l L J I
-_- 'r
2 i
t i'
H
1
C
s K
T l i i
0 Z
B07-C08, 002
! , , , l _ A J I_ _ , ____L_
Fe
Ti ! \_ I
4 6 8 10
Range (keV)
.r
A-86
2
Counts (x|O )
AI i
L iii
J I__ , I L _ _w ____ _L__ _ I i
I
i
lJ
J
!
_e
"-ll
Zn
2. 4 6 8 10
Range (keY)
B0?-C08, 003
A-87
ZB0?-C08,
Fe
S
4 6 8 I0
RanEe (keY)
0O4
I
i
t
i
r
D
'_o"/- CoS
A-88
2Counts (xlO )
I I [ J I I I I , , I I I I J I I I I I
_
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
_
' ' ' I ' ' ' I ' ' ' I ' ' ' I '
2 4 6 8
Range
B07-C08, 005
' ' I
10
( keV )
6c,7- (c% c_5
A-89
2
Counts (X|O )
, i , I , , , I J , , I L , , I , I I
__
°
I-
.
.
.
°
0
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
' ' ' I ' ' ' I ' ' ' I ' ' ' I '
2 4 6 8
RanEe
B07-C08, 006
' ' I
10
( keV )
A-90
2
Counts (xlO )
AI
_ . 1 l _ _ L L 1 , I J J
lOq
1
I
i
I
1
1
1
6-t
I
4 N_
1
1
J
4
• I I 1 I I I I I T r : t 1 i
2 4 6
B07-C08, 007
8 l0
RanEe (keY)
2Counts (xl0 )
AI
1 I 1 I _ .
5-
4-
3
Z_
0 '
[ J i i I J i _ I , L , i
Cr
2. 4 6 8 I0
B0?-C08, 008
Range (keY)
I
A-92
CLAMP IMPACT XCoor YCoor DIAMETER COMMENTS
NO. NO. (mm) (ram) (pLm) (od2in)
B08-C04 001 5 10
002 8 90
003 8 115
004 31 84
005 31 88
006 31 100
007 36 128
008 43 129
009 48 39
300 MICROMETEORITIC
30 UNKNOWN
50 MICROMETEORITIC
50 UNKNOWN
40 UNKNOWN
240 UNKNOWN
230 UNKNOWN
40 MICROMETEORITIC
50 MICROMETEORITIC
/
.__j'
A-93
Counts (X
R
2
0 )
2 4 6 8 10
Range (keY)
B08-C04, 001
F_o_- coy ^ol ,v_
A-g4
2
Counts (×|0 )
! I f i I w I I I r I t , I J I, J ! I
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
_
0 i t
' ' ' I ' ' ' I ' ' J I ' ' ' I
2 4 6 8
Range
B08-C04, 002
' ' i
10
(keV )
m
b
t
t
b
%o_. _q 0or
A-95
2
Counts (xlO )
AI
'°1
I
1
I 1
S
B08-C04, 003
P
A-96
a_
Counts (xlO 2 )
I I
_
_
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA 1N TEXT)
i i
B08-C04, 004
2 4 6 8
Range
' ' I
10
( keV )
A-97
2
Counts (XlO )
I | I t I
_
l , I J , l I , , l I I I I I
i
i
I
L.
L
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
_
0
' ' ° I ' ' ' I ' ' ' I ' ' ° I '
2 4 6 8
Range
B08-C04, 005
' ' I
I0
(keV )
2
Counts (XlO )
I I I I I , , I , , , I , , , I , I I I
L
I
!
_
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
_
' ' ' I ' ' ' I ' ' ' I ' ' ' I '
Z 4 6 8
Range
B08-C04, 006
' ' t
I0
( keV )
A-99
2
Counts (xl0 )
, i L I I , I l _ , z I , i , I , I I
-j
2-I
I
I
..4
.J
-I
I
l
!
.J
J
-{
I
-I
I
I
"I
!
-I
o I
NO IMPACTOR RESIDUE DETECTED
('SEESTANDARD SPECTRA IN TF.XT)
' ' ' I ' ' ' I ° ' ' I ' ' ' I '
E 4 6 8
Range
B08-C04, 007
! i
I0
(keV )
A-100
2
Counts (Xl0 )
Rl
I0-
_
i
i
I
I L 1 _ I
l .... L--- I a l 1
S Fe
; i !
2 4 6 8 I0
Range (keV)
B08-C04, 008
A-101
2
Counts (xl0 )
AI i
.___L___ L [11
I0
6m
t
I
_, il
4_
i:it j I
Z 4 6
B08-C04, 009
J 1 l L : 1 i L A I
Fe
8 10
Range (keV)
A-102
CLAMP IMPACT XCoor YCoor DIAMETER
NO. NO. (mm) (mm) (pm)
B08-C05 001 2 6 200
002 60 2 380
003 112 6 140
004 109 15 50
005 93 22 170
006 I 27 70
007 14 30 9O
008 47 29 200
009 58 30 110
010 70 29 90
011 93 31 260
012 112 0 420
013 46 30 90
COMMENTS
(origin)
UNKNOWN
UNKNOWN
UNKNOWN
MICROMETEORITIC
UNKNOWN
STAINLESS STEEL
UNKNOWN
UNKNOWN
IvHCROMETEORITIC
PAINT
MICROMETEORITIC
UNKNOWN
UNKNOWN
L:i .......................
0_'L,
A-103
2
Counts (xl0 )
, , , I , , , I , , , I , I i [ i I !
°
2-
.
°
°
°
°
I-
°
°
-
-
-
-
0
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEAT)
' ' ' I ' ' ' I ' ' ' I ' ' ' I '
2 4 6 8
Range
B08-C05, 001
' ' I
I0
( keV )
I
- I
I
I
I
I
,
- I
I
I
I
I
I
i
I
I
I
I
_3_ - co5
A-104
2
Coun%s (×lO )
, , , I , , , I , , , I , , , I , I !
"i
I
i _
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
0 I , , , I ' ' ' I ' ' ' I ' ' ' I '
2 4 6 8
Range
B08-C05, 002
' ' I
10
( keV )
_- co5 OO2.
A-105
2Counts (xlO )
i , , I , , , I , , , I , , , I I ! , I
i _
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEgT)
0
' ' ' I ' ' ' I ' ' ' I ' ' ' t '
2 4 6 8
Range
B08-C05, 003
' ' I
10
( keV )
A-106

2Counts (xlO )
I i , I , j I I I , , I , , , I , I I
_
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
' ' ' I ' ' ' I ' ' ' I ' ' ' I '
2 4 6 8
Range
B08-C05, 005
' ' I
I0
( keV )
_o_ -Co 5
A-108
Counts (X 0 )
J
4
44
J
J
2
-- "_ I
A
1 l i 1 1 [ I J
C_
I ' ' ' I ' _ ' I
2 4 6
B08-C05, 006
Ni
m
i
!
8 10
RanEe (keV)
A-109
Oo_
2Counts (xlO )
, i i i i t l I t , i I , , i I , I I
_
I __
.
0
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPEC'TtM IN TEXT)
' ' ' I ' ' ' I ' ' ' I ' ' ' I '
2 4 6 8
Range
B08-C05, 007
' ' 1
10
( keY )
o-_
A-110
2
Counts (xl0 )
I I I [ I
t
I I I J I I I , , , I , ! I
__
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
.
2 4 6 8
Range
B08-C05, 008
' ' I
10
(keV )
_o% -co5 _o_
A-Ill
2
Counts ( X 0 )
A
J I I
'°1
8-
4I
?1 "
-4
T T I I
"jl
Z 4 6 8 I0
B08-C05, 009
Range (keV)
A-112
2
Counts (xlO )
A!
L I I I I ..
10-
I
4
i
I
i
2H
i
i
J
,/
_ti
T
SCI Ca
I r I T Ir I
Z 4
B08-C05, 010
t
t
F
I
n Fe
6 8 I0
RanEe (keY)
olo
A-113
Count s
'°t
I
t
(xlO
R!
I
2 )
I i , , I _ i : I
7
j
0 /" i" T i i ' I I [ I I I [
2 4 6
Fe
B08-C05, Oll
1 t [ - I I I I
l-
i
F-
8 I0
Range (keY)
'i_o'_- co%
A-114
2
Counts (xlO )
, , , I , , , I A , , I , i i I t I I
_
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
_
0
' ' ' I ' ' ' I ' ' ' I ' ' ' I '
2 4 6 8
RanEe
B08-C05, 012
' ' l
I0
( keV )
_6_ - co 5 oI_
A-II5
Counts
I
i
:
°
2(xlO )
, , I , , , I , , , I , , , I ,
Z-
.
°
°
°
I-
°
.
.
.
=
°
0 '
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
' ' ' I ' ' ' i ' ' ' I ' ' ' I '
Z 4 6 8
RanEe
B08-C05, 013
! |
' ' I
I0
( keV )
%os -.-co 5 _$
A-116
CLAMP IMPACT
NO. NO.
B08-C06 001
002
003
004
OO5
OO6
007
OO8
009
XCoor YCoor DIAMETER COMMENTS
(mm) (mm) (pm) (origin)
40 12 600 UNKNOWN
67 4 70 PAINT
89 2 100 UNKNOWN
99 9 460 UNKNOWN
50 18 140 MICROMETEORITIC
2 28 130 UNKNOWN
24 34 130 MICROMETEORITIC
64 40 200 MICROMETEORITIC
63 39 40 UNKNOWN
A-117
2
Counts (xlO )
, , , I , , , I i , , I , i z I i I I
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
i
0 i
' ' ' I ' ' ' I ' ' ' I ' ' ' I '
? 4 6 8
Range
B08-C06, 001
' ' I
I0
( keY )
1505 - CO Co _'o I
A-118
2
Counts (X|O )
_
4
4
2_
I
4
4
i J+
. f [
J _ ; I I I
T
* 1 T , , j ,
2 4
P
B08-C06, 002
Fe
r , I ' ' ' i ' ' ' I
6 8 lO
RanEe (keY)
'_0 S- c.c,_ 0o;_
A-If9
Counts
I
t
1
t
1
q
zq
1
!
4
1
lq
J
I
I
1
d
Ot
2(xlO )
, i I z i K I l , i I i , t t ,
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
2 4 6 8
Range
B08-C06, 003
I 1
' ' I
IO
(keV )
I
i-
I
L
{5o_ -c ob 0 0"5
A-120
Counts (X]O 2 )
, I f I [ I , , I , , , I , I I I, , l !
_
I _
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TE.EI')
2 4 6 8
RanEe
B08-C06, 004
, , i
10
( keV )
k-121
3(xl0 )
Al
Counts
Z-
I
I i
Z
B08-C06, 005
' ] ' ' ' I ' '
4 6
I I _ J , I
' 1 ' ' ' {
8 l0
Range (keY)
A-122
2
Counts (×10 )
I I ( { I I I I L I I I I I J t I I I
_
0
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
? 4 6 8
B08-C06,006 Range
, 1 I
10
( keY )
i
i
i
i
J
A-123
Counts
81
_
2_
!
01
(xl0
A1
I ,
)
L [ _ [ l [ I i I I J I I }
[
Ca Cr
Z 4 6
B08-C06, 007
Fe
8 10
Range (keV)
r_s-to&
A-124
2
Counts (xl0 )
I
°]
7
]
4
4 -
AI
2
' ' I ' ' ' I ' ' I ' ' _ I ' _ ' I
2 4 6 8 10
Range (keV)
B08-C06, 008
L_
b
F
E
_ -_ _ 10 oo g
A-125
2Counts (xlO )
, i , I , , i I L , i I , t l [ , I I
_
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
__
0
' ' ' I ' ' ' I ' ' ' I ' ' ' I '
2 4 6 8
Range
B08-C06, 009
' ' I
10
( keY )
f6og- cot 0o9
A-126
CLAMP IMPACT XCoor YCoor
NO. NO. (ram) (ram)
B08-C08 001
002
003
004
0O5
O06
0O7
OO8
009
010
011
012
013
014
2
31
5
4
19
20
25
22
30
33
31
36
38
43
73
55
96
125
94
94
77
47
34
38
72
78
129
83
DIAMETER
(pm)
COMMENTS
(orlein)
840
6OO
60
280
120
40
80
70
110
50
60
250
130
40
MICROMETEORITIC
MICROMETEORITIC
UNKNOWN
MICROMETEORITIC
UNKNOWN
PAINT
UNKNOWN
UNKNOWN
PAINT
UNKNOWN
MICROMETEORITIC
UNKNOWN
MICROMETEORITIC
STAINLESS STEEL
@
v _
,,J
A-127
Counts ( xl0
A1
i t
I'tg4
m
_
t
B08-C08,
i i I I
Fe
1 ' I ' ' _ [ i I
2 4 6 8 I0
Range (keV)
001
A-128
Counts
L
10-_
J
l
6
1
q
J
i
2_
]
4
ol
(xlO
R1
: [
Mg
S
2 )
K
2 4 6
B08-C08, 002
Fe
t
F-
f-
I
F
J
F
I
r-
L_
J
I
r
L
I
8 I0
Range (keV)
A-129
2
Counts (×|0 )
, t v I , , v I , , , I , , , I , J v I
_
I _
0
NO IMPACTOR RESIDUE DETECTED
(SEESTANDARD SPECTRA IN TEXT)
' ' ' I ' ' ' I ' ' ' I ' ' ' I ' ' ' I
2 4 6 8 10
Range (keV)
B08-C08, 003
A-130
2
o )
I q .] I t P I
L_
I
!
E
L
I
k
r--
r
F
F
]_
d
r
i-
I
F
I-
i-
Fe
4 6 8 I0
Range (keY)
B08-C08, 004
A-131
Counts (xlO 2 )
! I I I ! 1 ! [ 1 ! , [ I ' I [ I ! I
2
_
0
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECI'RA IN TEXT)
' ' ' I ' ' ' I ' ' ' I ' ' ' I '
2_ 4 6 8
Range
B08-C08, 005
' ' I
1o
( keV )
o
A-i32
Counts
I
lO-q
I
8--4
I
r
1
°t
J
I
4_
r
i
]
o I
(xlO
r I
B08-C08,
2
)
! J , , I , _ r I , i , I , , , ]
I I
[-
I
I-
L_
' I
L.
R
2 4 6 8 10
Range (keV)
006
A-133
Counts
I
!
I
J
I
1
zd
1
1
1
0 i
2
(×I0 )
l I I I , , I , , , I , , , I ,
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEAT)
' ' ' I ' ' ' t ' ' ' I ' ' ' I '
2 4 6 8
B08-C08, 007 Range
! !
i i
I0
( keV )
_o_ - cc8 061
A-134
J
2
Counts (xlO )
, , , I , , , I , , , f ,
1
1
1
4
2_
I
l
I
I
I
1
q
'1
I
t
i
3
1
1
0 I , , , i , , , i , , , I ,
Z 4 6
B08-C08, 008
, , I , , , I
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TF_.XT)
i i I i
8
Range
' ' I
I0
( keV )
A-135
Counts (XlO
R1
i t
I
_q
I
I
4_
I
!
2_
4
B08-C08,
2
)
I E , I _ , F ] i
k
I
F
L
J
E
]
I
I
i L
i
2 4 6 8 I0
Range (keV)
009
#
i 6_%-co?
A-136
?vh._
Counts
f
2(xl0 )
, , I , , , I , r , I , , , I ! ! , I
Z_
7
1
0 '
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
Z 4 6 8
Range
BOS-C08, 010
1o
( keV )
A-137
Counts
s_
J
r
3_
_ N
2
(x10 )
fll
J , I 1 , _ I , , l 1
F
S
2. 4 6
B08-C08, O11
t I I I I
F
F
F
D
Fe
8 10
Range (keV)
A-138
Counts
I
J
2(xlO )
I I [ t | ' I I 1 ' I ' | I I I ! !
I __
0 '
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
2 4 6 8
Range
B08-CO8, 012
' ' I
I0
( keV )
A-139
Counts
2
(xl0 )
AI
' r _ _ _ _ _ _ ' _ ' [ _ _ _ t ' _
j r
_ r
j, r
- f
3 t
r
r
r
r
2 -
E 4 6 8 I0
Range (keV)
B08-C08, 013
A-140
Counts ( x
A
4 i _ ,
b
4
4
q
q
t
? ,
4 t_
3
o )
FI2
1 t
l cr ii
1 i N,
"1 s
0 ! -_J _'
2 4 6 8 I0
Range (keV)
B08-C08, 014
F
F
7
r
E
r
6c&-(c_ ci_ s%
A-141
CLAMP IMPACT XCoor YCoor DIAMETER
NO. NO. (mm) (mm) (pm)
B09--C05 001
0O2
003
004
005
OO6
007
0O8
009
010
011
012
013
014
015
016
017
018
019
02O
021
022
023
024
025
026
027
028
59
10
9
16
55
86
93
122
58
56
42
50
57
105
118
102
80
78
44
37
28
9
11
36
111
33
123
123
29
2
1
3
1
5
7
7
12
11
11
19
20
22
22
25
29
33
29
26
29
36
38
40
41
44
7
6
1000
50
60
8
I00
200
260
50
80
150
130
40
80
110
50
40
60
50
7O
80
140
II0
40
5O
350
40
35
3O
COMMENTS
(ori2in)
MICROMETEORITIC
PAINT
PAINT
NOT AN IMPACT
ORGANIC
UNKNOWN
MICROMETEORITIC
?7?
MICROMETEORITIC
MICROMETEORITIC
MICROMETEORITIC
MICROMETEORITIC
UNKNOWN
UNKNOWN
STAINLESS STEEL
UNKNOWN
MICROMETEORITIC
STAINLESS STEEL
UNKNOWN
PAINT
MICROMETEORITIC
MICROMETEORITIC
UNKNOWN
PAINT
UNKNOWN
UNKNOWN
PAINT
UNKNOWN
A-142
2
Counts (X|0 )
R!
f
i
I
Z
]
i
L
7!I
I:
i'l!
S
F_
i
L
L
I
!
i
I
] ca
2 4 6 8 10
RanE e (keY )
B09-C05, 001
A-143
2
Counts (XlO )
AI
5
L
I
I
L
!
-I Zn] I Ti _.
/,_,_ _ Zn
? 4 6 8 I0
Range (keY)
B09-C05, 002
(
A-144
Counts (XlO
R1
r I i
54 II
I
4_
! I
J
I
J
q
zd
I
t
I
_ z_
0 I ;
B09-C05,
)
I
f
F
P
F
L
L._
2 4 6 8 10
Range (keV)
0O3
A-145
Counts
1 ,
1z 1
J,
(xlO
3
)
! I I I I
I
L
i
I
_: si !
0 2 4 6 8 I0
RanEe (keV)
B0-C05, 005
_O9 -c_
_o5
A-146
Counts
I
1
1
2H
1
11
1
1
1
4
0 I
2(xlO ]
, , I , , , I | , i I | | | I i
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
' ' ' i ' ' ' I ' ' ' i ' ' ' i '
2 4 6 8
Range
B09-C05, 006
! !
' ' I
I0
( keV )
_)oq- (05
A-147
Counts (xl0
A1
5
!
7
I
7
7
3_
A
7
2_
7
2
)
I , , , l i , 1 I , , _ E , _ _ I
F
I
E
4
I
F
I
L
i
!
F
J
0
I Fe
s Lj_ Ca
2 4 6 8 10
Range (keV)
BO9-C05, 007
_9 - < 05 Go7 n_J_
A-148
2Counts (×I0 )
, , , I , , , I t , , I I I , I
u
_
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
Z 4 6 8
Range
B09-C05, 008
I0
( keV )
_o?- Co_ oo$
A-149
7
2
Counts (xlO )
54
]
,!
q
I
J
J
I
d
2d
i
7
t
14
0
M
i
F
L
L
I
t
Fe
2 4 6 8 10
Range (keY)
B09-C05, 009
A-150
2
Counts (×|0 )
R!
P i . I
,o!
6-
IL
- Ji
4-
E-
S
p.
, I , I , , , I , l , I L i ; I
Fe __
4 6 8 10
B09-C05, 010
Range (keV)
_- cox
A-151
Counts
5q
J
4_
J
I
3i
0i
B09-C05,
2
(xlO )
fll
1 I i i r , I i I , l , L t i I
1
r
P- 4 6 8 10
Range (keV)
011
A-152
2
Counts (×10
A1
L i [
5 I "
J
4_
4
q
I
4
I
i
J
1
2_
q
I Jr!
_ jv_
B09-C05,
)
Ca FeA
Kil /l
4 6 8 10
Range (keV)
012
L
L
L
V
Counts
t
2(XlO )
, , I , , , I , , , I , I t I t I !
u
.
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
' ' ' I ' ' ' I ' ' ' I ' ' ' i . '
Z 4 6 8
RanEe
B09-C05, 013
, , i
10
( keV )
(509 - (cS G_5
A-154
2
Counts (×10 )
, , , I , , , I , , , I , , , I ,
Z_
I _
0
NO IMPACTOR RESIDUE DETECTED
(SF__STANDARD SPECTRA IN TEXT)
' ' ' I ' ' ' I ' ' ' t ' ' ' i '
Z 4 6 8
Range
B09-C05, 014
, , !
' ' I
10
(keV )
A-155
Counts ( X
A
10
2
0 )
, , I , , , ] , , , I
_e5 - co5 0_ ss
A-156
2
Counts (×10 )
! f f [ I , , I , J , I T J , I , , , I
_
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
I __
0
2 4 6
B09-C05, 016
8 I0
Range (keV)
Counts (xlO
10 I _, A'I
r I
4-
i
i "°o c__j'_
0
B09-C05,
2
L
)
, _ i r , , I 1 , , ] ,
L
L
I
h
]Fe I
2 4 6 8 10
Range (keV)
01q
A-158
Counts (xlO 2 )
104
r
I
i
8_ a,
[
i
]
[
i
2_
o t J
Fe Ni
7. 4 6
B09-C05, 018
: [ _ L * I
I
F
!
r
J
LL
E
1
h-
L[
F
I
p_
8 10
RanEe (keV)
_o9 - <c5 0_$
A-159
2Counts (×I0 )
t t v I l l l I t i v I i I 1 I t
_
I-
0
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
' ' ' J ' ' ' I .... I
2 4 6
B09-C05, 019
' I '
8
Range
v I
' ' I
10
( keV )
Counts (Xl02 )
, I r r : _ _ i
J
1
t
q
A
J
1
4
i i : _ i , i
I
J
I
J
4 _
4 i
o t
Ti
t
2. 4 6 8 10
B09-C05, 020
RanEe (keY)
i
i
F
F
I
F
L
i
F
i
L
I
t
L
i
L
i
L
C_cg-cc_ OZ.o
A-161
Counts ( x
A
I
[
20 )
I , , , i _ , , I i , _ I I t , r
I
I
ISli
i
I
+ + ' ' ' i ' ' ' 1 ' _ + t ' ' _ T _
Z 4 6 8 10
Range (keV)
809-C05, 021
P
L
i
@::_9- <o5 oz., ('_'_iYt
A-162
Counts (xlO
R1
l 3
lod
I
I
d
I
?
J
4
olS,,
)
_
L-
I
I
r-
L
c
2 4 6 8 10
RanEe (keV)
B09-C05, 02.2
I_c)9-C_5
Counts
t
(x10 2 )
, , I, , , I , , , I , , , I , , , I
0
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TF__
' ' ' I ' ' ' I ' ' ' I ' ' ' I '
2 4 6 8
Range
B09-C05, 023
' ' I
10
(keV)
2
Counts (xlO )
R1
I I F t
4
_
4,
-4
J
I
..J
4
, _ , I , , , I , , J [ l _ , I
L
I
L
I
E
I
f
L
L
L
Ti _-
L
S_ C1 !', Fe L
Z 4 6 8 I0
RanEe (keV)
B09-C05, 02.4
i _ co5 oz_
A-165
_LbIT
Counts (xlO 2 )
, v l I , I l I , f I I i , w I , I , I
2
1-4
-4
0
NO IMPACTOR RESIDUE DETECTED
(SEE 5_i'ANDARD SPECTRA IN"TEXT)
' ' I ' ' _ I ' ' ' I ' ' ' I '
2 4 6 8
Range
B09-COS, 025
' ' I
I0
(keV )
A-166
Counts (xlO 2 }
.... I i v z I , I I I _ r t I , , , I
_
i u
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
.
0
2 4 6 8
Range
B09-C05, 026
' ' I
10
( keV )
_9- Co5
Counts (x[0
AI
I 1 .
Z
I
Ot '1
Z
B09--C05,
I I , I , , , ! , , J I
I
F
L
E
L
I
L
Ti ]
C1 Fe
4 6 8 I0
Range (keV)
027
_09 -( 05 o %7 pA,_J'F
A-168
2
Counts (xlO )
, , , I , , , I , I I l i s w I
.
0 '
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
' ' ' I ' ' ' i ' ' ' I ' ' ' i '
Z 4 6 8
Range
B09-C05, 028
I I
' ' I
10
(keV )
869- Co5 oz$
A-169
p_t_T
CLAMP
NO.
BIO-COI
IMPACT
NO.
001
OO2
O03
OO4
OO5
OO6
OO7
008
OO9
010
011
012
013
014
015
016
017
018
019
020
021
022
XCoor
 mm)
4
4
77
91
70
52
86
75
39
39
112
123
119
34
20
71
73
91
123
111
114
1
YCoor
(ram)
46
2
1
3
10
17
12
17
20
19
23
25
32
34
39
40
39
36
36
46
46
43
DIAMETER
(_m)
700
10
130
40
50
12
80
110
200
30
30
6O
50
70
40
110
50
230
150
50
30
130
COMMENTS
(origin)
MICROMETEORITIC
PAINT
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
MICROMETEORITIC
MICROMETEORITIC
NOT AN IMPACT
MICROMETEORITIC
UNKNOWN
MICROMETEORITIC
ELECTRICAL
MICROMETEORITIC
MICROMETEORITIC
UNKNOWN
UNKNOWN
STAINLESS STEEL
NOT AN IMPACT
UNKNOWN
A-170
Counts
BI0-C0 1 ,
3 )
J
Fe ff
Z 4 6 8 10
Range (keY)
001
A-171
2
Counts (X|O )
i I )l ' I I
5-
I l
3
0
BIO-CO1, 002
Range (keV)
_LO -c Ot
A-172
Counts
l
!
I
i
1
2_
J
I
1
1
0 v
2(×I0 )
, , I I t f I , , , f , , f I ,
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
' ' ' I ' I ' I
2 4 6
B10-C01, 003
' I '
8
Range
! !
' ' I
10
( keY )
_/o- (c_ Go3
A-173
Counts (xlo 2)
I l , I , , , I , , , I , i , I , , , I
_
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
2 4 6
B10-C01, 004
' ' I . ' ' ' I
8 I0
Range (keV)
A-174
_i _
0 i
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXI)
2 4 6 8
Range
B10-C01,005
! !
, i I
I0
( keV )
i
!
A-175
Counts (XlO 2 )
, , , I , , , I ,
, , I , , , I , , , I
_
_
0 ,
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
' ' ' I ' ' ' I ' ' ' I '. ' ' I '
2- 4 6 8
Range
B10-C01, 006
' ' I
10
( keV )
- Co_
A-176
2
Counts (XlO )
, , , I , , , I , , , ! , , l I
z_
__
0 '
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
' ' ' I ' ' ' i ' ' ' I '
2 4 6
B10-C01,007
i i [ ,
8
RanEe
I ! I
10
(keV )
I
i
Counts (XlO 2 )
, , , I , , , I , , , I , , , I ,
2
0
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
' ' ' t ° ' ' I ° ' ' I '. ' ' I '
Z 4 6 8
Range
B10-C01,008
, , }
' ' i
I0
(keV )
A-178
BIO-- COl, 009
]
I
F
t
L
i
F
t
t
8 I0
Range (keV)
_'1ri,l
Coun%s (xlO 2 )
I I 1 i I
1
[
Z 4 6 8 10
BO1-CO1, 010 Range (keV)
?-
F
A-180
BI O-CO I,
]Fe
4 6 8
RanEe
012
-T+;+-_+
I0
(keV )
F
L
J
L
Counts (×10 2 ]
.. , , , I , , , I , , , I , , , I
2
o
I-
0
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEX"0
2 4 6 8
Range
B10-C01, 0i3
I I !
10
( keV )
A-182
Counts
I04
8
(xlo
AI
I
2
)
] , , , r r , , I , L _ I J , ,
BIO-CO 1,
K Fe I
[ Ac_ A r
2 4 6 8 10
Range (keV)
014
I
L_
L
F
_Io- (ci
A-183
nt_k
Counts ( x J.0
R1
t r
1 0 -_ "_
f
2
{
-4
d
]
4_
I
J
4
0 r , , ,
BIO-CO1,
2 )
, ! , I r
F
L
!
F
Pb Sn !
2 4 6 8 10
Range (keV)
015
_0 -COi
Counts (xlo 2 )
r I
' IL
_ .
r i
2
0
"-I
I
s
-7
2
r I
Ca
B10-C01, 016
r E
4 6 8 I0
RanEe (keV)
L
L
F
L
F
L
I_51o-C_6%
Counts (x10 3)
2
BI0-C01, 027
K
6
i
8 I0
Range (keV)
r
]
!
t
i
I
A-186
Counts
I
J
Z_
1
11
1
i
1
0 I
2(xlO )
, , I , , , I , , , I , , , I ,
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECIRA IN TEAT)
' ' ' I ' ' ' I ' ' ' I ' ' ' I '
2 4 6 8
Range
B10-C01,018
I I
' ' I
lo
(keV )
A-187
Counts (XlO 2)
, , , I , , , I , , , I , , , I ,
I m
0
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
' ' ' I ' ' ' I ' ' ' I '- ' ' I '
2 4 6 8
BI0-C01, 0i9 Range
I I
' ' 1
10
( keV )
I
5ia - Ca_
A-188
Counts (Xl02
84
q
' !iI
44
i rJ
)
i
I . i !
Or
Fe
Ni
P
J
b
Ii
L
i
i,
?
i j v
z_ i F
o U __
2 4 6 8 10
BIO-C01, 020 Range (keV)
O 2o
A-189
_b
Counts (x|O 2 )
, l , I , , f I p
, , I , , , I , , , f
2
I-
0
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
2 4 6
BIO-C01, 022
i j • i
8
Range
' ' I
1o
(keV )
CLAMP IMPACT XCoor YCoor DIAMETER
NO. NO. (mm) (mm) (pm)
B10-C07 001 2 2
002 38 6
003 43 1
004 31 22
005 106 30
006 70 12
007 65 31
008 27 27
009 9 40
010 77 38
011 46 46
COMMENTS
(oriain)
3
80
140
150
160
130
260
140
120
200
150
NOT AN IMPACT
UNKNOWN
PAINT
MICROIVIETEORITIC
UNKNOWN
PAINT PATCH
PAINT PATCH
IvHCRONIETEORITIC
MICROMETEORITIC
PAINT PATCH
UNKNOWN
Io - c.oq
A-191
Counts (x10
f I f
t
7
_
2 }
I , , ! [ t I I I I ! I [ I ! I I
i
I
ot
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
' ' I ' * ' I ' ' ' I ' ' ' i '
2 4 6 8
Range
B10-C07, 002
a i I
10
( keV )
_\o- (c-1 OOZ
A-192
BIO-C07,
)
I I I !
T
] I I I i I
2. 4 6 8 I0
Range (keV)
OO3
I
L_
_iO - ¢o7
_n u%"i"
Counts (×I03)
z1
i
,i
I
J
Al
t 1 { 1
!
Na
0 ' ,---_,J,
r _ i {
i
t ' ' ' i '
2 4
BIO-C07, 004
I 1 I t , , , 1 : , I {
Fe
I_,--_- , -T !
6 8 10
Range (keV)
r
L
I
r
h
b
I
E
I
................. +!.... .........
_]e- ¢c 7
2
Counts (X[O )
, , , I , , , I , , , I , , , I l 1 , I
0
NO IMPACTOR RESIDUE DETECTED
(SEE STANDARD SPECTRA IN TEXT)
Z 4 S 8
Range
B10-C07, 005
' ' l
10
( keV )
_,_{o-COT _
A-195
2
Counts (x10 )
A1
I
4_
I
1
3i
0
S Ca
2_ 4 6
B I0-C07, 008
F
L
L
L
Fe __
k
L
L
8 10
Range (keY)
_I0- Coq oo8
A-196
Counts
q
I
q
i
4
2(x 0 )
A I
I
M
' 1!
i q _ ! I r I I I
t , Fe I
2 4 6 8 10
Range (keV)
BI0-C07, 009
I
L
J
k
L
t
I
b
L
i
A-197
Counts (XlO 2 )
, , , I , , , I , , , I , , , I , , , I
0
NO IMPACTOR RESIDUE DETECTED
(SF_ STANDARD SPECTRA IN TEXT)
' ' ' I ' ' ' I ' ' ' I ' ' ' I '
2 4 6 8
RanEe
B10-C07, 011
10
(keV )
_->i5- cC1 o(i
A-198
CLAMP IMPACT XCoor
NO. NO. (mm)
YCoor
(ram)
B11-C04 001 15 1
002 27 82
003 24 93
004 28 95
005 32 98
006 38 20
007 47 39
DIAMETER
(lam)
COMMENTS
(origin)
100
30
180
35
100
90
150
MICROMETEORITIC
NOT AN IMPACT
MICROMETEORITIC
MICROMETEORITIC
UNKNOWN
UNKNOWN
STAINLESS STEEL
f
¢
A-199
Counts (xIO
AI
• I i .
i'
1: 11
1 41 i_
4_ Ji
7; f!
g,
i,
i r
tiI
I i
]' I
,1 ,
t
0 Tt _ _
0
B I 1-C04,
)
I I t , _ i : _' I I I I, I 7 I I
[
I
r
F
E
F
L
F
1
I-
Fe I
Fe
P. 4 6 8 I0
Range (keV)
O01
A-200
2
Counts (x10 )
54
4
i
4J
]
i
I
s4
!
I
RI
I I I ] I r
i'
I
i
],
14
i I
S
2 4 6
Fe
BII-C04, 003
i
F
t
i
I[
k,J
8 10
RanEe (keV)
L
L
I
L
I
k
L
L
BII-coH OoB
A-201
2
Counts (xlO )
4
8_
.J
1
J
!
I
P
1
I
4_
J
I
ot
A1
I [ I I If I , I E , t I , : 1 _ I , i Ir[-
E
r
I
Range (keV)
Bli-C04, 004
A-202
2
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